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NOVELTY - The following are successively provided on a conductive support: 

(a) a pigment-adsorbed semiconductor layer; (b) an electric charge 

transport material-containing electric charge-transfer layer, and a 

counter electrode. 

DETAILED DESCRIPTION - A porous layer holding the electric charge 

transport material is provided on the semiconductor layer-free side by 

adjoining the counter electrode. 

USE - The pigment-sensitized photoelectric converter is used for the 

photocell . 

ADVANTAGE - The pigment-sensitized photoelectric converter and the 
photocell have superior energy conversion efficiency at low temperatures 
and durability. 
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(Y10) 



(CH2CH20)2CH3 

/ 



(Y11) 



N 
\ 

(CH2CH20)2CH3 



(CH2CH20)2CH3 
/ 
N 
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Y7-1 X=l 

Y7-2 X=BF4 

Y7-3 X=N(S02CF3)2 

Y7-4 X=Br 

Y8-1 X=l 

Y8-2 X=BF4 

Y8-3 X=N(S02CF3)2 

Y9-1 X=l 

Y9-2 X=BF4 

Y9-3 X=N(S02CF3)2 



Y10-1 X=l 
Y10-2 X=BF4 
Y10-3 X=N(S02CF3)2 



^CHzOCHzCHzOCHg y- 

N + 

\ 

(CH2CH20)2CH3 



Y11-1 X=l 

Y11-2 X=BF4 

Y11-3 X=N(S02CF3)2 



(Y12) 



(CH2CH20)3CH3 



N 

\ 

(CH2CH20)3CH3 



Y12-1 X=l 

Y12-2 X=BF4 

Y12-3 X=N(SO^F3)2 



[0 0 4 2] 



40 Ut8] 
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25 26 

(Y13) 

Y13-2 X=BF4 

(n)C4H9 ^ (CH2)6 ^ "^C4H9(n) yi3-3 X=N(S02CF3)2 



Y14-1 X=l 
Y14-2 X=BF4 



H3C- ''^C4Hg(n) X- Y14-3 X=N(SO,CF3)2 

(Y15) 



+ Y15-1 X=l 

'^•^C6H,3(n) X" Y15-2 X=BF4 



Y15-3 X=N(S02CF3)2 



{Y16) 

HgC-/ ^N— (CH2)6— \-CH3 ^""^'^ X=BF4 
N=/ \=/ Y16-3 X=NrSC 



Y16-3 X=N(S02CF3)2 



(Y17) 



HsC-^n'' V-(CH2)6-<^N-CH3 X=BF4 
\=/ \=/ Y17-3 X=NrSi 



N(S02CF3>2 



[0 0 4 3] lit 9] 



(IS) ^^^M2 0 0 1 -2 4 3 9 9 5 

27 ^ 28 
(Y18) 

Y18-1 X=l 

H3CH2C-N— C4H9(n) x~ X=BF4 

I Y18-3 X=N{S02CF3)2 

CH2CH3 4 ^^pp^ 

(Y19) CH2CH3 



Y19-1 X=l 

H3C-N— (CHzCHaOjaCHa x~ Y19-2 X=BF4 



I 

CH2CH3 



Y19-3 X=N{S02CF3)2 



Y20-3 X=N{S02CF3)2 



(^2°) (^H.CHrf».CH3 

H3C(OH2CH2C)2-N— (CH2CH20)2CH3 x" Y20-2 X=BF4 
(CH2CH20)2CH3 

^ Y21-1 X=l 
CgHyO) — N— CH2CH3 X" X=BF4 



I 

CH3 

(Y22) 

CH2CH3 



Y21-3 X=N(S02CF3)2 



1+ /=\ ^^'"^ 

H3CH2C- N— CHzCHaO-^ / X" Y22-2 X=BF4 

CH2CH3 



Y22-3 X=N(S02CF3)2 



(Y23) 



(~\ Y23-1 X=l 

^t^^ X" Y23-2 X=BF4 

H3C C4H9(n) Y23-3 X=N(S02CF3)2 



(Y24) 



Y24-1 X=l 

X" Y24-2 X=BF4 

H3C' ■C4Hg(n) Y24-3 X=N(S02CF3)2 

[0 0 4 4] ' 40 [iblO] 



(16) ^MfM2 0 0 1 - 2 4 3 9 9 5 

29 30 



{Y25) 

C4H9(n) 
I + 



Y25-1 X=l 



H3C-P— C4H9(n) x~ "^25-2 X=BF4 

' Y25-3 X=N(S02CF3)2 



C4H9(n) 

(Y26) 



Y26-1 X=I 
X" Y26-2 X=BF4 



O ^^^'^ X=N{S02CF3)2 

w 

H3CH2C(OH2CH2C)2 (CH2CH20)2CH2CH3 



(Y27} 



(Y28) 



Y27-1 X=l 

X" Y27-2 X=BF4 

I Y27-3 X=N(S02CF3)2 

(CH2CH20)20CH2CH3 



CH3 ^_ 

I ^nX^ Y28-1 X=l 

L Y28-2 X=BF4 

1 J I Y28-3 X=N{S02CF3)2 

O O 
CH, 



[0 0 4 5] 



[^k 1 1 ] 



(Y29) 



CY30) 



(Y31) 



(17) ^^$M2 0 0 1 - 2 4 3 9 9 5 

31 32 

"-S-^* Y29-1 X=l 

Me^ X ^Me X" Y29-2 X=N(S02CF3)2 

N N Y29-3 X=BF4 



I I 
Me Me 



Y29-4 X=PF6 



Me^ X Me ^~ ^^^'^ X=N(S02CF3)2 

N N'' Y30-3 X=BF4 

Me Me Y30^ X=CF3S03 



+ ^CH2CH20)^CH3 Y31-1 X=i 

II _ Y31-2 X=N(S02CF3)2 

Me-^Aj^^Me X Y31-3 X=BF4 

I I 
Me Me 



(Y32) 

^^-M-^* Y32-1X=I 

Me^ X /Me ^' ^^2-2 X=N(S02CF3)2 

N N Y32-3 X=BF4 
I I 
Me Me 

CO 0 4.6} 30 Ut 1 2] 
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{Y33) 



H3C-^OCH2CH2)^ + ^CH2CH20)^CH3 y33.^ ^=1 

Y33-2 X=N(S02CF3)2 



(Y34) 



{Y35) 



N N 
I I 
Me Me 

O 

N 

Me^ A ^1^® ^' 
N N 

I I . 
Me Me 



X Y33-3 X=BF4 



Y34-1 X=l 

Y34-2 X=N(S02CF3)2 
Y34-3 X=BF4 



^ ^(.CHgCHgO^^CHa Y35-1 X=l 
j^JjJ^ _ _ Y35-2 X=N(S02CF3)2 



Y35-3 X=BF4 



(Y36) 



H3C N CH2CH2OCH2CH2-N 



Y36-1 X=l 

Y36-2 X=N(S02CF3)2 
Y36-3 X=BF4 



[0 0 4 7] ±MimmmmMm\z\t. mm^m^^ui^^:^ 

S>-5Ci:di$^,(C»^Uti. 40 
[0 0 4 8] m<BMffifiE<^»Z3'^3S*^iDr-5©*<»S 

[0 0 4 9] ( 2 ) nmm 

tLTttL iI.NaI,KI.CsI.CaI, 



a-^'T Ki^ti* 4i|fi7>^:z:'5i^{f&4^®3'i7^:^;ii£ 
iBr. NaBr, KBr. CsBr, CaBr, Uiz 

5 ^'•'/U -i? A 3 - ^'f \iUi£4m7 >^-'i7 A<b^<^ 
[0 0 5 0] Lnm#?»i8«ttO. lMJ[ilJil 
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[0 0 5 1] *:%I^T-««?KlC^ffl-r^^6Sfi, 
v7Jl/+;l/X-7^jU. :^"Jx5^l/>i/'J a-JUi;7;U+ 

ji/x-xji/. Tpij ::/'D t;^>yu^:-;^v7;^=^^J^x- 
5"J^^ti•roa!Kx-5^J^Sl, p^^'y-jk x^'y-jk 

if^}-3 -;uq£ y 7;u+;i'X-x;i/, /j? u x5^ u >yu :3 
y 7;i'=*^;i/x-5^;i/. 7]^'j:/Dtru>i^ij 3-;u 
^:y TJP^^^^Ux— r-;i/3Jt<»:W7;i'n-;U3i. x^U'^i/ 
Ua-;i/. yDt:i/>^^'Jn-;i'. ;j^Ux5"U>yjn 20 

ffi7;i'3— 7-thxhij;p, i/ju^S'D vx h u 

y. h + ->7-fe hx h u;p. :?'atf:tx h ujp, 

[0 0 5 2 ] ^fc. *fi!Bgx-ti. J. Am. Ceram. Soc .. 
80 (12) 3157-31 71 (1997) HKiEStlTl^-S J: -5 ^'cCler-y 
^"^I'tr'J 2-trnU>. 2, 6-JPf^v>^cD 

ii«tt^k^!Ki*8iJra-r2.ciifc-c^2.. «Stt{b^<^* 30 
^jD-rsW^coif* L.tiJ8aE^H«0. 05MUA±2MiJ^TT' 

[0 0 5 3] ( 3 ) yjimmn 
T^s. 7i?'j-7-^jDicJ;i9y;Kb^-a-s«^«, "poi 

ymer Electrolyte Reviews-1*3J;D^2" (J. R.MacCal lurat 
C.A. VincentCD#**i. ELSEVIER APPLIEDSCIENCE) (CfB« 

"J DX h U )V. :^ 'J 7 U 7'>*»* L- < fiefflf 

•5^-&tiJ. Chem Soc. Japan, Ind. Chem. Soc, 46779 
(1943), J. Am. Chem. Soc. 1 11.5542(1989), J. Che 
m. Soc. Chem. Commun. , 1993, 390, Angew. Chem. In 
t. Ed. Engl., 35. 1949(1996). Chem. Lett.. 1996, 88 
5, J. Chm. Soc. Chem. Commun.. 1997, 545{CfS$Jcf n 

[0 0 5 4] '5'';i.m«¥S*^effi^:y v-a®s-&irJ; 50 



y -7-^X5^ U >tt^j!aftlS $r2<lEA±Wr-S>^k-&ifeT 
*-5C<i:J&<»S U<. fisjA«-:;ex;i''^>-lf>, X^W 

-:.?x9=-u>i^gn-;i/v?7i' 'J u- h. i^Ji^i^yifj 

h. ^>5'XiJ7.'J h-JUh'J7i'"JU-h. hUy5^ 

mtfil^y■7-*^^■Tr^^Tt)J;<, 7i7 U^PSfSySiti 
a-7;i'=^^;i/7^«J;USE (fiajAtfy:J'i7 'JJPSE^tii) IS 

*^6.^^^?n-5xx5"jusfeb<tt7s Ha 

N-iso-:/Dt:;i'7i7U;P7 5 K, 7i>UJU75 K. 
2 -75^ 'J;i/75 K- 2 -^5^;l/:?'D>'N->x;i'*:>®f. 
7i7U;U7 5 HyPl:f;Uh'Jy^;i'7>^X"^Ai7D5 

-f ^5^;i/7i"J u— t hp4^->x^;I/7<:^ 'J w 

-h, n -:/Ptf;U7i7 U 1^- h. n-y^;i/7i7U 
U-h . 2 - ^ h4^->X^;U7i7 U U— h. ^'i'P'N 

4^->;i/7i7 U h^ct*) . fxj|/X7.x;i/il^ (fiajx.« 

^xT.T-;!'^ («?ij^«*-=<'^-r >^vy^;i'. •7i/-r>iE 
->*>^^;u. 7-v';PK>?x5^;i/;^c£~) , -^v^y^. 7^ 
p -;^?U'>;2>;i'*:>SEW:^ h U -^Aig. 7^7 u 
pxhu;k ^^'i7ijDxhij;i/, >?x>a (C»J;iL«7' 
^'vx>. ->i7P^>^-:^x>, -rvyi/» , 
fx;Hb-&ti (0ij^tfx^i/>. p -i7 DjUx^i/>. 

;^5"U>XJU*>^:^hU-i7A) . -g^^^^M^rWr 
^M-M^^m. 4Si7>^rX>?Atti<&^r-rst'x;Hk 

N-t:x;l/3}^;PA7 5 H. N - h'x;!/- N - 
;P3^:;UA7 5 F. b*x;i'X;U*:>gf. t'x;i/XJU*;>SE 
T^-hUC^A, fxUx>7;U:f ^-f H. k*xUT-*>^'P 
5^ K, b'x;l'7;U+JI/X-xJl/S (««J>Lti.?^5^Jl'b*x 
, X5^U>, 7"Dhfb>. l-y7^>, -f 

-roSfSLl>f5SifflJ«<effltiO. 5Kgm±70SSXUAT 

±50«*%|^TT'*-5, 
[0 0 5 5] ±jSCD^y7-«. fi^MiSii!pJ©?¥?iT 

ftSafi£teH^i0.5MgXt;±70MaxUTT'*-5C:<i:*W 

*b<. e.icff*u<«i.oKft9se^±50Kft%iJiT 



( 20 ) 
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10 0 5 6] (4) m^^W]m<Df&fSi 

^m^&ts:^mx-$>i>. ho l^^t^^mi^m±iz\g.i^im 
^^mmm^-t^:»mx\ nm\t^<Dmi4^-r^^t 

\zU^, 

[0 0 5 8] mmfom-^, m^<Dmm^mMtzi=\,^x\t 

JiS-r :i i: (o^t ^ , S y Jl'««?K cD«-& tc tiSST-^ 

m'^\z\tnm, ^•&n:i'rcwznm^n^ri>::i:hx 

mi$^mi'?-^mm^&miDii^tmm\z. mm&> d- 

[0 0 5 9] t^fStWSijiSdiSfei; 

mnm^it. iif^v<\to. 0 5 Atmiy,± 1 0 0 Mmi^A 

TT-feO. J;0i?SU<li0. 1 ymUi>± 5 0 MmJl^AT 

Mm\zmm\^rc^?inB^\z^^^^iti,. 
[0 0 6 0] m^^^ii^i*^cD7j<^i-(D^ft:<)n 0, 00 

0 p pm£ATT-*-g.c:i:7!iW*L'<, $e>{r«2. 0 0 
0 p pmWT, t#tc 1 0 0 p pmi^TTS>-5C:t*iJ;0 

(0 0 6 1 ] (D) g'JimB 

x^mii^mu'?-mtKnm\zm^^W]m'ptmcmmm 
'mmi^mvxui>0rjinm^^^*-r^ciit:^m 
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f}^, mm^W}m^w^mi^un^mfH\zgi:m^tii,mmm 
mm t mm-r^^ ^ fm'&xtht\.\t&%<r>m'& * t s 

ro;ii:*«*tf en-S. ^?LS®«?LOD-«J--f Xtt. 5 nm 
t)^iE> I nm:Am^L<, ^ ^, Icff ^ b < 5 0 n m*^^. 
5 0 0 nmT^-5. ^?LK^<o;f 2 w mi^±*W* 
10 U< . ffi^ 1 0 Mmd^e. 1 0 0 AtmCD^ffllrfflti-S. 
(0 0 6 21 ^^?L«g5^J-S-l8^-r^.«S«. IHi&«ijll« 

mAmmx^^. m^it. SIO.. SnO., ZnO, 

[0 0 6 3] N a... B,. , P,., O, 
20 Rbo. t B,. . P.. , O, 

Pbo.:Bo.tsS iD.:tOi 
P bo, I Z n,. , BO, 

[0 0 6 4] ^tc, mm^^'f-^Dj&^^iimm^m^-^ 
h. ^'jx5^U'>. 7i?u;^^u->, 7t^U7'PtfU'>. 

30 (0 0 6 5] (E) Mm 

'^m\^rc^'mwnmm\zmm.^n^. ^m'.t, mt^^ii 
m.(Dn.mwmmhi)m\^^\z'n^^x^, t^-o. ^mz 
•5. m^\t. m^^iimm±\zmiisi.-^ntz 

Sffl'j) \zmwL&i\z¥!m\.rz^mwm.=f-ti.if.o^mm,^Wi.n 

[0 0 6 6] mit^iM«i^<i:WrBlT> J£tn:0'> 

[0 0 6 7] ^?LKM±fr||!|gtt^OT^S)K*Jg^-r^) 
50 :t5tkt\.Xkt, ^JA«^«ft. X/'?-;/^'-tentt*dt^^f 



( 2! ) 
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[0 0 6 8] yt<Dxiii-r^mt!^Mm (sn^. 
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(D%^w\t. mm^tz\t--^mm(r>ii'^<b-v%^<. mm. 

•y i7 SIS t::^® U - H <&-^Fp1SST'Ke b fc«P5c ?r ^ 
[0 0 6 9] [2D 

[0 0 7 0] :*:^BJ«)fe5ilti!BS!*:l^«?feC9^v^i--'l' 

[0 0 7 1] x-yi-x h u- h^'-f T'-^-y-:/;^ hu- 

(EVA) m^^Um^<D-:ry7.'^vi7m^'S:y^ 



[0 0 7 2] tAT, *^?B«5a^43liSfi»JIC±oT:^<* 
10 MtClftH^f^. 
Ilj!llfi0ijl 

[0 0 7 3] 1. mmmm'&^'^w {{"fmmrn) (oi^n 

m^l. 9mm<DmT)\^tl*J:^7 7.(DMmz. CVDffi 
\Zj^-DTyym\^- yS<0 - SE^bX X?: ±® ICJ^- iZ 3 
-5=--<>^U, ff^E6 0 0 nm, ffl}Stf[«5 2 0 Q/D. 
^m'^m (5 0 0 nm) 5 %Oi^mt4— SEibXX^ 

[0 0 7 4] 2. -g5^b5^:S'>fei^^-t*M*?Srof^sS 
C. J. Barbe6<DJ. Am. Ceramic S 
20 oc.80#, p 3 1 5 7 ro^5ttCtB«<DSij^;tfatcSe 
IK ^i'>mmz=9--S'~^h7-Vy^'J-:/a-^^i^v^ 
;*--hi7L/-:/*T<Da-&SJJ^<7)fflfgSr2 3 or 
{C^^LT-S!{b^i'>Sai lSfi%<0-SE{k5"^'> 

?*U3 0S«%O7}? 0X5^1^ >i/Ua-;i/ (Ji-^«2 
0, 0 0 0. |P3t*6«»{) ^^Jnb. fi^LT^*®* 

[0 0 7 5] 3. •fe^SreR«fb/t-K^I:5"^>m<lWi^ 
30 ^ 

±IB 1 T-{tS!Lfca9j^fl[i43^J$^*co^«®fiiJC 2 (Dm. 

Ki^^'-yu— KffiT- 1 0 0 m<Dm^xm.^ 

L, 2 5'C-C3 0:5^r«m«lbfcm. n%ipX- A b OV,\Z 
T3 O^^-rflj^fiKb/t. -gf^l:5^^'><D^*a«l 5g/m' 

Lfcm. -fe^R- 2CD^<i^?ge (fe^3 X 1 O-'^JU/ 
•J->h;U. : 2 -yDA/-;U) ir40"CT12B# 

40 ^'>(73^flTSifSlm'S>>tO*5j;-?-l. 5X10-'^:;i' 
[0 0 7 6] 4. ^7LSS#*ffiiA©f^S!! 
X:2 0nm) 1 0 g$-7K 1 0 Om 1 Cint:: 

¥i^»^a5 0 0. 0 0 o©;}?ux^u>i/'ja— 

7gjQ^. jl!i«^-r«)JI<!:-e, S i O.CD^}-»JK*PS?b 

fc. ;^:uT-, 5?5:tf7xa«±ii. ^:«^«;[^Sr2 0 0 

Mm©Jli?>-T^fl:Lfc?^> 1 1 0 QX:xmt't^Z.t 
50 0 e^i£¥l^MJl*3&n 0 0 nmt/iSiT-^'t^-e-Li* 



41 



{ 22 ) 



42 



12001-243995 



[0 0 7 7] 5. #?L«®«*fffiB<^f^Sa 

^g7!i<*-)5nm) lOg SttK 1 0 0 m 1 IC:^-^; L. Z.tHZ 
-W-i^^f-MS 0 0. 0 0 0(D#'JX5=-U'>'i?''Ja-=,»PSr- 

m7)Vtl^)iJ'7y^^>S.±.\ZZ 0 0 MiTiCDPi^^T-^^Lfc 
450'CT'^J.S-r-2)^iT-. ^?LSa#WSS*t# 

/t. ■ cin i£i^S(o±Tr*<ji 20"c rom tc jDift u 
[0 0 7 8] 6. ^n.m<Di^si 

(2cmxi. 5 cm) t^iinmHMmAt^. 

X5'U>^07 U'-AIJX'^— tJ— (/P^lOMin) €r 
j*A>-C, S)a:&r&)t::Jig^fflc05S«Bg8T&2)ili2mm€:52 

(Y8-1) *0. 8g. (Y7-2) ^0. 3 gS.J/ 
a-t^^iSrO. 0 2 g &^tr#ia^fi4:tei7?SS^i^(75 5 y 1 
^aALfc. CC0J;^IZL-T. SjldSfaTit**) 2 c m' T 
la 1 tc^U/tS^^WfiKotisO. ««tt:y5X 



10 



20 



1 (^y7.±izmm.mm2:fymm^tifz'b(D) , fe^© 

-5l$«S®±tl. e^^lOOnm®^;Slc;^A-y^'--C 

^^ftssu. mmizvx^m^nft^mmt:t&^iLx 

[0 0 7 9] 7. ^m^tSi^m<Dm& 

5 0 ow©^^-fey >7>:?' (-^^^a^) jc^^jt^-s 

3. U— ->3 >fflliiE7w;P^'- (Or i e 1 ttgjAM 
1. 5) «r^«L. S?iil'^WAM7t5^S**9 4mW/c 

2 3 8M) f3A*b. nm—m&^m^m^i^it. mm 
itmmum-^ixtz7.y'-z^±\zm^-r^ c: tr-. ytmm 
'^(Dmm^mKD^vizmmvrm&'^n-^rzo cn\z 

(JSC). }^«H^(FF). iE«i5a^(7?)^-JgLT«l 
[0 0 8 0] 





im 




Jsc 
(mA/cm^) 


Voc 
(V) 


FF 


V 

{%) 


1 


A 


sere 


13.4 


0.58 


0.63 


4.61 


// 


// 


ETC 


13.3 


0.61 


0.63 


4.8 


// 


// 


ITC 


13.1 


0.64 


0.63 


5.0 


2 


B C?^^ 


5crc 


13.3 


0.61 


0.64 


4.9 


// 


// 




12.8 


0.63 


0.64 


4.9 


// 




is-c 


12.7 


0.66 


0.63 


5.0 


3 




5(rc 


13.5 


0.6 


0.64 


4.8 


if 


// 


2rc 


11.0 


0.62 


0.63 


4.1 


// 


// 




8.2 


0.65 


0.63 


3.2 



[0 0 8 1] ±.^nmm<DU^if^<b, vc^mn-^^mi 
mt^{^Tt^<D\zn\yX. :$-mm\zu^miiSL<D%m^^ 

[0 0 8 2] [*JSM2] 7;^ = :>-S^^?LK7^'J^5'- 
(Wa t tma nSS. 7/7-*-i'Xi7/'?Lg0. 2 Mm) 

e^^]SS:iK)2 0 0 nm(Dff*.Ttffl±lS-a-. ^?LKS{* 



50 



?U>KCCi7^— AMX^— y— (/?$10/im) . ± 

ASX'^— y— (J»^E25Aim) , «!aA?L#0»l7';i'A 
•J 7 x*^ e T'd: Sfe-&t>-B-Ti 20'C T-30&-rB^Sa 

1 <J:|51«©J:b«!!ffl«?lil*f^SL/i. ^^JS^iJ 2 <D«m*3 



( 23 ) 

43 

j^zftt^mmz-D^s \oQ<Di&.tAmmhfz^m-c. 9 coo 8 3] 

4mW/ni'©gM*l©^ttcBibT. jBi^ttOlSi^^fT 2 ] 









S^Jsc 
CmA/cm') 


JSC (nVoi^) 


JSC 6A/cn2) 




X 


A («EB9 


13.3 


13.2 


13.3 




2 




13.2 


13.3 


13.1 




3 




13.4 


12.5 


11.5 



[0084] ^2*»f.. MffiicPfi^LT, mmmm^^s: ^^mm^x-^i>. 





1 






2 




[0 0 8 5] 


3 






4 






5 






6 






7 




imi] ^f^m<off^n>^iftm^iSkm^<omm^^-r 20 


8 





[1^1] 
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